Functional characterisation of p53 mutants identified in breast cancers with suboptimal responses to anthracyclines or mitomycin.
Approximately 4300 different TP53 mutations have been reported in human cancers. TP53 mutations, in particular those affecting the L2/L3 domains, are associated with resistance to anthracycline or mitomycin treatment in breast cancer patients. While many mutations have been characterised functionally, novel TP53 mutations are continuously reported. Here, we characterise 10 p53 protein variants encoded by mutated TP53 (5 within and 5 outside L2/L3) detected in locally advanced or metastatic breast cancers. Each tumour was previously characterised for response to therapy, allowing comparison between in vivo and in vitro findings. Mutated p53 variants were analysed for their ability to oligomerise with the wild-type protein and their subcellular localisation by immunoprecipitation and immunofluorescence, respectively. Their ability to induce transcription of target genes was determined by qPCR. Cellular growth rate, apoptosis and senescence were monitored by WST-1, TUNEL and beta-galactosidase assays, respectively. Immunoprecipitation assays revealed each mutant protein to retain binding capacity for wild-type p53, thus potentially acting in a dominant negative manner. Even though each p53 variant located predominantly in the nucleus, the percentage of cells with only nuclear p53 localisation varied between 60% and 90%. None of the p53 variants were able to induce target genes to levels similar to wild-type p53, nor where they able to reduce cellular growth rate, induce apoptosis or senescence similar to wild-type p53 after anthracycline treatment in vitro. All the 10 variants studied displayed inferior p53 functionality compared to the wild-type protein. Our data add further information characterising the effects of somatic TP53 mutations on p53 protein function and anthracycline resistance in breast cancer.